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at 9 GHz. The critical exponent 0.65 ± 0.15 of the divergence of the attenuation in liquid helium is interpreted with dynamical scaling arguments. The temperature marking the onset of superfluidity depends on the film thickness ; this effect is explained in terms of the Ginzburg-Pitaevsky conditions.
Most of the singularities of the transport coefficients near the A transition of helium have been analysed within the framework of the dynamical scaling method by considering processes in which one transport mode breaks up into several of the same nature. As a consequence, both the second sound damping and the thermal conductivity K have been shown to diverge like s-ll3 [1] where On the contrary, the first sound damping is generally thought to be due to the coupling of the density with the order parameter; two effects are observable : 1) Around 7~ the fluctuations of the order parameter induce a divergence of the attenuation which in the hydrodynamic regime is described adequately by where 't2 ~ Ç/e2 is the characteristic relaxation time of the order parameter (second sound velocity c2 ^~ e1/3, coherence iength ç = Ço 8-2/3 ; z2 varies like B-1) ; Ac 12 is a constant related to the coupling of first and second sound [2] . Thus the divergence of a is proportional to B-1 as long as (J)'t 2 1 [3] . In the (*) Associated with the Centre National de la Recherche Scientifique.
opposite limit (c~i2 &#x3E; 1), the attenuation which is no longer represented by (1) , saturates and becomes independent of the frequency. , 2) In the low temperature phase, a second additional mechanism takes place. The relaxation of the order parameter leads to an attenuation having the same behaviour as (1) which peaks below 7B at a temperature given by Experimentally the condition (2) has been carefully explored by Williams and Rudnick [3] . They have shown that (2) stood within the frame work of (1) and have been reviewed in different issues [4] .
However, some experiments show that at much higher frequencies, ranging from 1 GHz [5] to 9 GHz [6] , a strong divergence persists around 7d espite the fact that WL2 ~ 1 ; this is clearly incompatible with the picture which leads to (1) The technique used to work at such a high frequency has been previously described [6] ; the modifications introduced here permit the growth of thicker films and allow only a very weak flow of gas to enter the cell. The resonance lines therefore have a correct amplitude and the attenuation coefficient k" or a is not overestimated. These are the decisive improvements in comparison with [6] in the vicinity of 7~.
In this new apparatus, the saturated film thickness is estimated to be 300 A and consequently, several mechanical resonances of the film are observed when The dashed curve of figure 1 is computed using formula (4) and expression (1) of reference [6] ; the origin (AP = 0) of both curves is the same ; the pressure difference of the first resonance line between the experimental and calculated curves is due to the solid layer at the interface substrate-film [7] .
From the intensity of each resonance one can compute, using formula (1) of reference [6] , a value of the ultrasonic attenuation k". (Close to 7~ we take into account the small variation of the first sound velocity cl [8] .)
The temperature dependence of the ultrasonic attenuation k" for the first resonance (d1 = ~/4) and for the second one (d2 = 3 ~/4) is plotted on figure 2 ; several features must be noticed :
The [9] by Brillouin diffraction at 705 MHz on the same graph (Fig. 2) . Their values of k" were extended to take into account the expected square frequency dependence of the attenuation. [5] and of [9] . The curve kí3 is our temperature dependent background.
The values of k" obtained by [5] In order to extract the critical behaviour of k" from our measurements we give in figure 3 a Log-Log plot of k" as a function of T. The background attenuation noted kB on figure 2 has been deduced as follow; first, we have chosen a variation of ~ with temperature corresponding to the contribution of classical losses associated with the shear viscosity at T 7B [5] ; secondly, the amplitude of ~ at T = 1.9 K has been adjusted to lead to a power law of the form Apical ~ (8) ". A variation of 10 % for ~ (1.9 K) corresponds to a variation of 15 % for n ; this variation of kB ( [10] and it is therefore possible to find a single homogeneous function describing both the incident acoustic mode and the intermediate phonon modes. It corresponds to the simple diagramm :
The resulting attenuation for this acoustical wave is :
This implies that C( '" W2 and a '" B -2/3 near T~ as long as cor 1 1. This is exactly the divergence that we observe. A~ i is the difference in velocity at infinite frequency and at zero frequency and it is related to the anharmonic coupling of phonons (the vertex in the above diagram).
We now try to estimate its order of magnitude. In order to do this, we describe the anharmonicity of helium by a Griineisen constant defined by where P is the pressure and p the density of liquid helium; the experimental value [11] gives y ~ 3.
Furthermore, the free energy of helium is described In conclusion we emphasize that we have observed a critical attenuation for sound attenuation in liquid helium at a high frequency of 9 GHz with a critical exponent 2/3; it corresponds to an inhomogeneous decay into two phonons. The onset of superfluidity has also been observed for rather thick films.
